Acetaminophen hepatotoxicity in tumor necrosis factor/lymphotoxin-alpha gene knockout mice.
Recent evidence suggests that macrophages and/or other nonparenchymal cells may release important mediators contributing to the hepatic necrosis induced by high doses of acetaminophen (APAP). The nature and causative role of these mediators has remained elusive, however. To investigate the role of the proinflammatory cytokine, tumor necrosis factor (TNF) in the initiation and early propagation of APAP-induced liver injury, we have used mice deficient in both TNF and the closely related lymphotoxin-alpha (LT-alpha). Male TNF/LT-alpha knockout mice and C57BL/6 wild-type mice were treated with a hepatotoxic dose of APAP (400 mg/kg, intraperitoneally), and the development of liver injury was monitored over 8 hours. Both genotypes exhibited similar basal activities of hepatic cytochrome P450 2E1 and 1A2. After APAP administration, both the rate of glutathione consumption and the extent of subsequent selective protein binding did not differ significantly in the knockout and wild-type mice. The TNF/LT-alpha-deficient mice developed severe centrilobular necrosis and exhibited highly increased levels of serum alanine aminotransferase and aspartate aminotransferase, the extent of which was not significantly different from that in wild-type mice. In C57BL/6 mice exposed to APAP, no increases in hepatic transcripts of TNF or LT-alpha were found by reverse transcription-polymerase chain reaction, nor was immunoreactive serum TNF detected by enzyme-linked immunosorbent assay over 8 hours posttreatment. These data indicate that, in the absence of the genes encoding for TNF and LT-alpha, APAP bioactivation was not altered and mice still developed severe hepatic necrosis. Thus, TNF is unlikely to be a key mediator in the early pathogenesis of APAP-induced hepatotoxicity.